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DESCRIPTION 

C ELL CULTURING SYSTEM, CULTURED CELL COLLATING DEV ICE AND CELL 

CULTURING DEVICE 

Technical Field 

The present invention relates to a cell culturing system that 
cultures predetermined cells collected from a patient and 
supplies cultured cells to the original patient. 
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Background Art 

Bone is currently repaired by filling a bone filler into an 
area of missing bone resulting from removal of a bone tumor or 
trauma. However, in cases in which the bone gradually becomes 
brittle as in osteoporosis or in cases in which the area of 
missing bone covers an extremely large area, it is difficult to 
resolve the problem by using a method like that described above. 

Therefore*, there has been a demand in recent years for a new 
approach in which bone marrow is collected from a patient, and 
after artificially growing fibroblasts to an adequate level from 
mesenchymal stem cells contained in the collected bone marrow, 
the fibroblasts are again returned to the patient's body. In 
this case, since fibroblasts are grown from bone marrow collected 
from the patient himself and then returned to the same patient's 
body, bone formation can be activated without causing an immune 
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response (refer, for example, to the document indicated below) . 
Yoshikawa, "Cultured Bone and Cultured Dermis from Bone 
Marrow Mesenchymal Cells -Regenerative Treatment by Bone 
Marrow Mesenchymal Cells", Bioindustry, CMC Publishing, 
2001, Vol. 18, No. 7, p. 46-53. 

However, in the case of attempting to realize the above 
approach, it is necessary to go through numerous culturing steps 
and numerous inspections until the fibroblasts are adequately 
grown. In addition, since the same container cannot be used 
throughout the process, a special container is used for each step. 
Thus, in the case of transferring to the next step, the cultured 
cells must be transferred to a container suitable for the next 
step. 

On the other hand, although obvious, it is necessary that 
the cultured fibroblasts be returned to the patient who supplied 
the original bone marrow used to form the fibroblasts. 

Thus, it is essential to carefully monitor the process so 
as to be able to determine which cultured cells belong to which 
patient even if the cultured cells are transferred to a different 
container accompanying the transitions between steps. 

In consideration of these circumstances, the object of the 
present invention is to provide a cell culturing system and 
cultured cell collating device which together with being able 
to accurately and easily monitor the correlation between cultured 
cells and the supplier of those cells, are capable of rapidly 
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collating cultured cells and patients in a cell culturing system 
that cultures predetermined cells collected from a patient and 
supplies the cultured cells to the original patient. 

DISCLOSURE OF THE INVENTION 

In order to achieve the aforementioned object, the present 
invention provides a cell culturing system that carries in 
collected cells and contains them in an incoming transport 
container to which is attached unique identification information, 
transfers the transported cells to and cultures them in an 
intermediate container to which is attached unique 
identification information, and carries out the cultured cells 
by transferring them to an outgoing transport container to which 
is attached unique identification information; said system 
comprising an input unit that inputs identification information 
attached to the containers before and after transfer whenever 
cells are transferred to a different container, and a memory unit 
that stores in memory identification information input from the 
input unit in mutual correlation. 

According to this invention, the identification information 
of all containers used in a series of work steps from the receiving 
of cells containing stem cells collected from patients to the 
carrying out of cells cultured from those cells can be stored 
in memory in mutual correlation. 

As a result, by following the correlation based on 
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identification information of the outgoing transport container 
in which the finished product in the form of the cultured cells 
are contained, it can be determined as to from which cells 
contained in which container the cultured cells were cultured. 

In addition, the invention according to claim 2 is the cell 
culturing system according to claim 1, wherein in the case any 
of the identification information input from the input unit is 
already stored in memory, the memory unit stores other recently 
input identification information by adding to the existing 
identification information . 

According to this invention, a log of the containers used 
for culturing can be stored in the memory unit. 

In addition, the invention according to claim 3 is the cell 
culturing system according to claim 1, further comprising a 
rewriting unit is additionally provided that rewrites the 
previously stored identification information to other recently 
input identification information in the case any of the 
identification information input from the input unit is already 
stored in the memory unit. 

According to this invention, identification information of 
the incoming transport container initially written into memory 
is continued to be stored in the memory unit without being updated, 
and identification information of the intermediate container 
correlated with this identification information of the incoming 
transport container is updated whenever cells are transferred. 
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As a result, identification information of the outgoing 
transport container containing the final product in the form of 
cultured cells , and the incoming transport container in which 
cells are contained that serve as the origin of the cultured cells, 
can be stored in memory in direct correlation. 

In addition, the invention according to claim 4 is the cell 
culturing system according to claim 3, wherein the identification 
information includes information relating to the steps in which 
each container is used. 

According to this invention, since information relating to 
the steps in which a container is used is included in 
identification information attached to each container, when 
storing identification information in the storage unit, it is 
possible to search for whether or not that identification 
information is already stored in memory by using information 
relating to a step as a key. As a result, rewriting of information 
to the memory unit can be carried out rapidly. 

In addition, the invention according to claim 5 is the cell 
culturing system according to claim 1, wherein information on 
the hospital that is the origin of the incoming transport 
container is added to the incoming transport container. 

According to this invention, since information on the 
hospital that is the origin of the incoming transport container 
is also correlated with identification information of the 
incoming transport container and stored in the memory unit, a 
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search of the hospital where the cultured cells are to be sent 
can be made easily when returning cultured cells. 

In addition, the invention according to claim 6 is the cell 
culturing system according to claim 1, further comprising a 
collating unit that collates cultured cells according to whether 
or not their correlation agrees with a correlation stored in the 
memory unit in the case the outgoing transport container 
identification information and the incoming transport container 
identification information are input as judgment information for 
collating cultured cells. 

According to this invention, a judgment as to whether 
cultured cells returned from the cell culturing system were 
cultured from cells of the patient himself can be made both 
accurately and rapidly simply by judging whether or not two sets 
of identification information received as judgment information 
for collating cultured cells are stored in mutual correlation. 

In addition, the invention according to claim 7 is the cell 
culturing system according to claim 1, further comprising in the 
case identification information of the outgoing transport 
container has been input as judgment information for collating 
cultured cells, a reading unit that reads identification 
information correlated with identification information of the 
outgoing transport container from the memory unit, and an output 
unit that outputs the read identification information. 

According to this invention, since identification 
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information stored by correlating with identification 
information of the outgoing transport container received as 
judgment information for collating cultured cells is output 
(transmitted) , at the hospital to which the cultured cells have 
been sent, collation between the patient and cultured cells can 
be judged both accurately and rapidly by confirming whether or 
not identification information of the incoming transport 
container containing cells that include stem cells collected from 
a patient to be applied to the cultured cells is contained in 
the output identification information. 

In addition, the invention according to claim 8 provides a 
cultured cell collating device for collating incoming cultured 
cells with patients for use in a cell culturing system provided 
with a memory unit, which together with carrying in collected 
cells by containing them in an incoming transport container to 
which is attached unique identification information, culturing 
the incoming cells by transferring to an intermediate container 
to which is attached unique identification information, and 
carrying out the cultured cells by transferring them to an 
outgoing transport container to which is attached unique 
identification information, correlates and stores in memory the 
identification information attached to the containers before and 
after transfer whenever the cells are transferred to a different 
container; further comprising an input unit that inputs incoming 
transport container identification information and outgoing 
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transport container identification information as targets for 
collation, a judgment unit that judges whether the correlation 
of identification information input from the input unit agrees 
with correlation information stored in the memory unit, and an 
output unit that outputs the judgment result. 

According to this invention, a judgment as to whether or not 
cultured cells returned from the cell culturing system were 
cultured from cells of the patient himself can be made both 
accurately and rapidly simply by judging whether or not two sets 
of identification information received as judgment information 
for collating cultured cells are stored in mutual correlation. 

In addition, the invention according to claim 9 provides a 
cultured cell collating device for collating incoming cultured 
cells with patients for use in a cell culturing system provided 
with a memory unit, which together with carrying in collected 
cells by containing them in an incoming transport container to 
which is attached unique identification information, culturing 
the incoming cells by transferring to an intermediate container 
to which is attached unique identification information, and 
carrying out the cultured cells by transferring them to an 
outgoing transport container to which is attached unique 
identification information, correlates and stores in memory the 
identification information attached to the containers before and 
after transfer whenever the cells are transferred to a different 
container; further comprising an input unit that inputs 



identification information of the incoming transport container 
or outgoing transport container as judgment information for 
collating cultured cells, a reading device that reads 
identification information from the memory unit that is 
correlated with the identification information input from the 
input unit, and an output unit that outputs the read 
identification information. 

According to this invention, if identification information 
of the outgoing transport container received from the cell 
culturing system as judgment information for collating cultured 
cells is input, identification information stored in memory in 
correlation with the identification information of this outgoing 
transport container is displayed on a display and so forth. 

Thus, since incoming transport container identification 
information correlated with patient information is contained in 
the displayed identification information, cultured cells 
received from the cell culturing system and patients can be 
collated both accurately and rapidly by collating this incoming 
transport container identification information. 

The invention as claimed in claim 10 provides a cell culturing 
device that cultures cells by transferring the cells to culture 
containers to which are attached unique identification 
information according to the cell culturing process; comprising 
an input unit that inputs identification information attached 
to culture containers before and after transfer whenever cells 
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are transferred to a different culture container, and a memory 
unit that stores identification information input from the input 
unit in mutual correlation. 

According to this invention, identification information of 
all culture containers used in a series of culturing steps from 
carrying in cells to the device to carrying out cells are stored 
in memory in mutual correlation even if the cells are transferred 
to various culture containers according to the culturing process . 

As a result, by following the correlation based on 
identification information of the final culture container in 
which the finished product in the form of the cultured cells are 
contained, it can be determined as to from which cells cultured 
in which culture container the cultured cells were cultured. 

The invention as claimed in claim 11 provides the cell 
culturing device according to claim 10 further comprising a large 
number of culturing chambers to which are attached unique 
identification information; wherein the input unit inputs 
identification information attached to a culture container and 
culturing chamber each time a culture container enters and leaves 
a culturing chamber, and the memory unit stores the 
identification information input from the input unit in mutual 
correlation. 

According to this invention, when a culture container enters 
a culturing chamber, by correlating the identification 
information of the culture container with identification 
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information of the culturing chamber in which the culture 
container is contained, the culturing step performed on cells 
within that culture container can be confirmed. In addition, 
when taking out a culture container from a culturing chamber, 
by correlating the identification information of the culture 
container with the identification information of the culturing 
chamber, the culturing step performed on the cells within the 
culture container can be confirmed. 

The invention as claimed in claim 12 provides the cell 
culturing device according to claim 11, further comprising a 
sensor, in each culturing chamber, that detects internal 
culturing chamber information such as temperature and humidity 
within that culturing chamber; wherein the memory unit stores 
culturing chamber identification information and internal 
culturing chamber information in mutual correlation at 
predetermined times. 

According to this invention, since internal culturing 
chamber information detected by a sensor is stored in the memory 
unit by mutually correlating with culturing chamber 
identification information, when a culture container leaves or 
enters a culturing chamber, for example, or as a result of 
automatically storing internal culturing chamber information at 
predetermined time intervals according to a timer and the like, 
internal culturing chamber information can be retained in the 
form of a log of culturing conditions for the cells. 
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The invention as claimed in claim 13 provides the cell 
culturing device according to any of claims 10 through 12, further 
comprising a medium replacement unit that replaces medium that 
has accumulated in a culture container; wherein the storage unit 
stores culture container identification information and medium 
replacement information such as the date of medium replacement 
performed for that culture container, replaced medium, amount 
of growth factor and type of growth factor in mutual correlation. 

According to this invention, by storing that medium 
replacement information in memory in correlation with culture 
container identification information whenever medium in the 
culture container is replaced by the operation of the medium 
replacement unit, medium replacement information can be retained 
in the form of a log of culturing conditions for the cells. 

The invention as claimed in claim 14 provides the cell 
culturing device according to claim 13, further comprising a 
medium information detection unit that detects medium 
information such as dissolved oxygen concentration and sugar 
content of medium supplied to a culture container; wherein the 
memory unit stores the culture container identification 
information and medium information in mutual correlation . 

According to this invention, since medium information is 
detected by a medium information detection unit, by storing this 
in mutual correlation with culture container identification 
information, medium information can be retained as a log of 
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culturing conditions for the cells. 

The invention as claimed in claim 15 provides the cell 
culturing device according to any of claims 10 through 14, further 
comprising a cell count detection unit that detects the number 
of cells within a culture container; wherein the memory unit 
stores culture container identification information in mutual 
correlation with the number of cells. 

According to this invention, since the number of cells within 
a culture container is detected by the operation of a cell count 
detection unit, by storing this in mutual correlation with 
culture container identification information, the growth status 
of the cells can be retained in the form of a log. 

The invention as claimed in claim 16 provides the cell 
culturing device according to any of claims 10 through 15, further 
comprising an infection testing unit that performs infection 
testing on cells in a culture container; wherein the memory unit 
stores culture container identification information in 
correlation with the results of infection testing. 

According to this invention, by storing the results of 
infection testing performed on cells by the operation of the 
infection testing unit in correlation with culture container 
identification information, the results of infection testing 
such as the presence of infection in cultured cells shipped as 
the finished product or the time at which infection was detected 
can be retained in the form of a log. 
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The invention as claimed in claim 17 provides the cell 
culturing device according to any of claims 11 through 16, . 
wherein the memory unit stores the identification information 
of a culture container that contains a first specimen and the 
identification information of a culture container that contains 
another specimen cultured simultaneously to that first specimen 
in mutual correlation. 

According to this invention, by storing the identification 
information of a culture container of another specimen cultured 
simultaneously in mutual correlation with the identification 
information of a culture container that contains a first specimen, 
the status of another specimen can be taken into consideration 
as a culture log of that first specimen. 

The invention as claimed in claim 18 provides the cell 
culturing device according to any of claims 10 through 17, wherein 
each set of identification information is presented by a barcode, 
radio wave signal generation unit, optical signal generation unit 
or acoustic generation unit. 

According to this invention, as a result of identification 
information being presented by a barcode, radio wave signal 
generation unit, optical signal generation unit or acoustic 
signal generation unit, identification information can be input 
by the input unit easily, reliably and in a non-contact manner. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a drawing for briefly explaining a summary of a 
cell culturing system. 

Fig. 2 is a drawing for explaining the culturing step 
performed in culturing tank 2. 

Fig. 3 is a drawing that shows the overall constitution of 
a cell culturing system in an embodiment of the present invention 
constructed within culturing center 2. 

Fig. 4 is a drawing that shows the internal constitution of 
a managing server 40. 

Fig. 5 is a flow chart that shows the operation of the cell 
culturing system according to an embodiment of the present 
invention . 

Figs. 6 A to 6C are drawings that show an example of the data 
stored in a database 44. 

Fig. 7 is a flow chart that shows the operation of a cell 
culturing system according to another embodiment of the present 
invention. 

Figs. 8A to 8C are drawings that show an example of the data 
stored in a database 44. 

Figs. 9A to 9C are examples of a search list in the case of 
data being written in database 44 based on the flow chart shown 
in Fig. 5. 

Fig. 10 is a drawing that shows the overall network 
composition of a cultured cell collating device according to an 
embodiment of the present invention. 



16 

Fig. 11 is a flow chart that shows the operation of cultured 
cell collating device according to an embodiment of the present 
invention. 

Fig. 12 is a perspective view schematically showing a cell 
culturing device according to an embodiment of the present 
invention. 

BRIEF DESCRIPTION OF THE REFERENCE SYMBOLS 
1: Hospital, 2: Culturing center, 20: Cell culturing system, 
30: Terminal device, 31: Barcode reader (input unit), 32: LAN, 
40: Managing server, 41: CPU (rewriting unit, collating unit, 
reading unit) , 42: ROM, 43: RAM, 44: Database (memory unit) , 45: 
First communication section, 46: Second communication section 
(output unit), 61,62: Terminal devices (cultured cell collating 
devices), 100: Cell culturing device, 101: Culture container, 
102: Culturing chamber, 106,107: Manipulators (medium 
replacement units ) 

BEST MODE FOR CARRYING OUT THE INVENTION 
The following provides an explanation of an embodiment of 

the present invention with reference to the drawings. 

Fig. 1 is a drawing for briefly explaining a summary of a 

cell culturing system. 

First, bone marrow collected from a patient at a hospital 

1 is contained in a predetermined incoming transport container 
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to which is attached a unique identification number, and then 
carried in to a culturing center 2 that forms cultured bone. 
Furthermore, the incoming transport container may be maintained 
at about 37°C or 4°C or may be frozen. 

At culturing center 2, primary culturing in which mesenchymal 
stem cells contained in the incoming bone marrow are cultured, 
secondary culturing in which the cultured mesenchymal stem cells 
are added to a framework referred to as a scaffold to form cultured 
bone, and inspections to investigate whether or not bacteria or 
fungi are contained in the bone marrow or culture liquid are 
carried out, the ultimately formed cultured bone is contained 
in a predetermined outgoing transport container to which is 
attached a unique identification number, and then carried out 
to hospital 1. Furthermore, the outgoing transport container 
may be maintained at about 37°C or 4°C or may be frozen. 

Furthermore, the scaffold used during secondary culturing 
is provided from a scaffold supply center 3. 

Next, an explanation is provided of the culturing steps 
performed at culturing center 2 with reference to Fig. 2. 

First, at culturing center 2, a portion of the bone marrow 
cells contained in an incoming transport container are removed, 
and an inspection is performed as to whether or not bacteria or 
fungi and so forth are contained in the collected bone marrow 
(Step SP1) . 

If there are no abnormalities in the inspection results, the 
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process proceeds to the growth step for mesenchymal stem cells 
contained in the bone marrow liquid (Step SP2) . Furthermore, 
this mesenchymal stem cell growth step is referred to as primary 
culturing. During this primary culturing, mesenchymal stem 
cells are grown by immersing bone marrow inspected in Step SP1 
in medium containing inspected serum confirmed to be free of 
fungal and bacterial endotoxins and so forth (human or bovine 
serum may be used for this medium) . 

When the mesenchymal stem cells have grown to an adequate 
amount required for formation of cultured bone, an inspection 
is made as to whether fungi or bacteria are contained in these 
mesenchymal stem cells (Step SP3) . If there, are no problems as 
a result of this inspection, the process proceeds to secondary 
culturing for formation of cultured bone (Step SP4) . 

During secondary culturing, the mesenchymal stem cells grown 
by primary culturing are attached to a framework referred to as 
a scaffold. 

This scaffold is a framework composed of a porous calcium 
phosphate such as p-TCP. As a result of attaching the 
mesenchymal stem cells to this scaffold, the mesenchymal stem 
cells consume the p-TCP to promote differentiation of fibroblasts 
resulting in formation of bone tissue. Furthermore, growth 
factor and so forth may be added at this time to further promote 
fibroblast differentiation. Furthermore, a scaffold such as 
hydroxyapatite and so forth may also be used instead of the 
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aforementioned fi-TCP. 

Cultured bone that has been formed in this manner is sent 
to a pre-shipment inspection step in which the cultured bone is 
inspected prior to being shipped as to whether it contains viruses, 
mycoplasma or fungi or bacteria in the culture liquid (Step S5), 
and if there are no abnormalities found, it is transferred to 
a predetermined transport container and sent to hospital 1. 

Next, an explanation is provided of a cell culturing system 
according to an embodiment of the present invention with 
reference to Fig. 3. 

Fig. 3 is a drawing that shows the overall constitution of 
a cell culturing system in an embodiment of the present invention 
that is constructed within culturing center 2. 

Cell culturing system 20 is composed of terminal devices 30 
installed as necessary in a plurality of culturing rooms, 
inspection rooms and so forth present in culturing center 2, and 
a managing server 40 that performs centralized management of 
information transmitted from each terminal device 30. 

Each terminal device 30 and managing server 40 is connected 
by means of a local area network (LAN) 32 that allows sending 
and receiving of information between each terminal device 30 as 
well as sending and receiving of information between each 
terminal device 30 and managing server 40. 

Furthermore, in Fig. 3, an example is shown of terminal 
devices 30 respectively installed in a culturing room where the 
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primary culturing shown in Fig. 2 is performed, a culturing room 
where secondary culturing is performed, and a shipping room where 
the formed cultured bone is shipped from the culturing center. 

The aforementioned terminal device 30 is a device such as 
a personal computer, and is equipped with a display section not 
shown that displays messages and menus, an input section such 
as a keyboard not shown that inputs information, and a barcode 
reader 31 for reading identification information shown with 
two-dimensional barcodes attached to each container used for 
culturing and so forth. 

In addition, as shown in Fig. 4, managing server 40 is provided 
with a CPU (central processing unit) 41 that controls the entire 
operation of the server, ROM 42 in which programs run by CPU 41 
are stored, RAM 43 that is used for arithmetic processing by CPU 
41, database 44, a first communication section 45 for connecting 
with LAN 32 constructed within culturing center 2, and a second 
communication section 4 6 for connecting to a network 70 to be 
described later by means of a public line network. In addition, 
each of these sections 41 through 46 are connected via a bus 48, 
and are composed to as to allow the sending and receiving of 
information. 

Identification information (ID numbers) of all containers 
used during formation of cultured bone of a patient are registered 
in the aforementioned database 44 in mutual correlation for each 
patient. Furthermore, details regarding the data stored in this 
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database 44 are described later. 

In addition, database 44 should be a storage medium that can 
be read by a computer, examples of which include a semiconductor 
memory or magnetic disk, or a portable recording medium such as 
an optical disk (CD-ROM/R/RW, DVD-ROM, DVD-R/RW, DVD-RAM etc .) , 
a magnetooptical disk (MO, MD, etc.)/ magnetic recording medium 
(HDD, FD, magnetic tape, etc.) or semiconductor memory (flash 
memory such as MS or SD card, or FeRAM) . Alternatively, database 
44 may be composed by recording medium that can be read and written 
by a computer by combining these. 

The following provides an explanation of the various work 
performed from carrying in the bone marrow to shipping the 
cultured bone in cell culturing system 20 composed in the manner 
described above. 

Here, an explanation is provided of the case in which bone 
marrow collected for patient a is contained in an incoming 
transport container A to which a unique ID number "A-1234" is 
attached in the form of a two-dimensional barcode, and then 
transported to culturing center 2 from hospital Y. 

At culturing center 2, a portion of the bone marrow of patient 
a contained in incoming transport container A is used for 
inspection, and if there are no problems in this inspection, the 
bone marrow is transferred to culturing room 50 (to be referred 
to as primary culturing room 50) where primary culturing is 
performed in the next step while still contained in incoming 
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transport container A. 

In primary culturing room 50, work is performed in which the 
bone marrow contained in incoming transport container A is 
transferred to a culture container B to which is attached a unique 
ID number "B-5678" in the form of a two-dimensional barcode. 

Here, during transfer to culture container B, a worker reads 
the ID number attached to the containers before and after transfer, 
namely incoming transport container A and culture container B, 
with a barcode reader 31 of terminal device 30 installed in primary 
culturing room 50. 

As a result, ID number "A-1234" of incoming transport 
container A and ID number "B-5678" of culture container B are 
input into terminal device 30. Continuing, when the worker 
performs a transmission procedure, input ID numbers "A-1234" and 
"B-5678" are transmitted to managing server 40 via LAN 32. 

The two ID numbers are then supplied to CPU 41 via first 
communication section 45 of managing server 40 shown in Fig. 4. 
CPU 41 then performs processing based on the flow chart shown 
in Fig. 5. 

Namely, when CPU 41 receives an ID number ("YES" in step SP11) , 
CPU 41 judges whether or not any of the received ID numbers are 
already stored in database 44 (Step SP12) . 

As a result, since neither ID number that has been received 
is stored in database 44 ("NO" in Step SP12) , the two ID numbers 
that have been received, namely "A-1234" and "B-5678", are 
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written into a predetermined memory area of database 44 in mutual 
correlation, for example memory address "#1569". As a result, 
data is written into database 44 as shown in Fig. 6A. 

Continuing, when growth of the mesenchymal stem cells has 
proceeded to an adequate degree in primary culturing room 50, 
culture container B is transferred to secondary culturing room 
51 where secondary culturing is performed in this secondary 
culturing room 51. 

In secondary culturing room 51, work is first performed in 
which the mesenchymal stem cells contained in culture container 
B are transferred to a culture container C for secondary 
culturing . 

At this time, a worker reads the ID number attached the 
containers before and after transfer, namely the two-dimensional 
barcode attached to culture container B and the two-dimensional 
barcode attached to culture container C, with a barcode reader 
31 provided in secondary culturing room 51. As a result, the 
ID number of culture container B, "B-5678", and the ID number 
of culture container C, "C-7890", are input. Moreover, when a 
worker performs a transmission procedure from the input section 
of terminal device 30, the two input ID numbers are transmitted 
to managing server 40 via LAN 32. 

As a result, the two ID numbers are supplied to CPU 41 via 
first communication section 45 within managing server 40. 

When CPU 41 receives the two ID numbers consisting of "B-5678" 
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and "C-7890" ("YES" in Step SP11) , it searches the inside of 
database 44 using the received ID numbers as key words and judges 
whether or not matching ID numbers have been stored (Steps SP12 
and SP13) . 

As a result, since the ID number of culture container B, 
"B-5678", is already stored in database 44 ("YES" in Step SP13) , 
it continues by acquiring the memory address, "#1569", where this 
ID number "B-5678" is written (Step S15) . 

Continuing, CPU 41 then writes the two received ID numbers, 
namely "B-5678" and "C-7890", to a predetermined storage area 
of database 44, for example memory address "#3267" (Step S16) . 

Continuing, CPU 41 correlates memory address "#3267" where 
the ID numbers have been written with the memory address "#1569" 
acquired in Step S15, and stores them in a predetermined memory 
area of database 44 (Step S17) . 

As a result, as shown in Fig. 6B, the ID numbers of all 
containers used in the process from carrying in of bone marrow 
of patient a to formation of cultured bone are stored in database 
44 in mutual correlation. 

Continuing, when cultured bone has been formed to an adequate 
degree (when fibroblasts have grown) in the secondary culturing 
step, culture container C is transferred to the shipping room, 
and preparations for shipping the cultured bone to hospital Y 
are carried out in this shipping room 52. 

At this time, a worker performs the work of transferring the 
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cultured bone from culture container C to outgoing transport 
container D for shipment. Thus, the worker reads the ID numbers 
attached to the containers before and after transfer, namely the 
two-dimensional barcode attached to culture container C and the 
two-dimensional barcode attached to outgoing transport container 
D, with barcode reader 31 provided in shipping room 52. As a 
result, the ID number of culture container C, "C-7890", and the 
ID number of outgoing transport container D, "D-9032" , are input, 
and when a transmission procedure is subsequently performed, 
these ID numbers are transmitted to managing server 40 via LAN 
32. 

As a result, the two ID numbers are sent to CPU 41 in managing 
server 40 via first communication section 45. CPU 41 performs 
processing based on the flow chart of Fig. 5 in the same manner 
as previously described, and as a result, together with writing 
the two received ID numbers of "C-7890" and "D-9032" to memory 
address "#5879", stores them in memory by correlating this 
memory address "#5879" with memory address "#3267" of database 
44 to which "C-7890" had previously been written. 

As a result, as shown in Fig. 6C, the ID numbers of all 
containers used in the process from carrying in of bone marrow 
of patient a to shipment of cultured bone are stored in a 
predetermined memory area of database 44 in mutual correlation. 

As has been described above, in the present embodiment, since 
ID numbers attached to containers before and after transfer are 
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correlated and accumulated in database 44 whenever cultured cells 
are transferred between containers containing cultured cells, 
which container the cultured cells of patient a are currently 
contained in, and which containers were used to culture the cells 
can be rapidly determined. 

Furthermore, by adding information on the steps in which 
containers were used to unique identification information in the 
form of ID numbers attached to each container, the searching 
processing performed in Step SP12 can be carried out rapidly and 
easily. 

For example, in the aforementioned embodiment, an "A" as 
information indicating that the container is an incoming 
transport container is added to the ID number of incoming 
transport container A, a "B" as information indicating that the 
container is used for primary culturing is added to the ID number 
of culture container B used in primary culturing, a "C" is 
similarly added to the ID number of culture container C, and a 
"D" is similarly added to the ID number of outgoing transport 
container D. 

Thus, when searching for an ID number that has been received 
from database 44 in Step SP11, in the case of first searching 
for information that indicates the step such as ID number "C-7890", 
ID numbers to which a "C" has been added should first be extracted 
from database 4 4 followed by searching for an ID number that 
matches the ID number among the extracted ID numbers. In this 
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manner, since it is possible to narrow down the data targeted 
by the search, searching processing can be performed extremely 
efficiently. 

In addition, by similarly adding information relating to the 
step to the ID number, in the case either of the two ID numbers 
received in Step SP11 of Fig. 5 was the ID number of incoming 
transport container A, both of the ID numbers that have been 
received can be judged to not be written in database 44 in Step 
SP13 without having to search database 44 in Step SP12. This 
is because incoming transport container A is information that 
was initially written in database 44. 

In this manner, by judging whether or not either of two 
received ID numbers is the ID number of incoming transport 
container A, the received ID numbers can be rapidly judged to 
be new data that is not stored in database 44. 

(Other Embodiments) 

In addition, although all read ID numbers were managed in 
correlation in the aforementioned embodiment, ID numbers may 
instead be managed by correlating only the ID number of the most 
recent container and the ID number of the incoming transport 
container. 

In this case, instead of the processing of Steps SP15 through 
SP17 in Fig. 5, Step SP18 in Fig. 7 is carried out. Furthermore, 
Steps SP11 through SP14 are the same as in the previous embodiment . 

The following explanation is provided using the example of 
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the processing carried out in secondary culturing room 51 . Here, 
CPU 41 of managing server 40 receives "B-5678" and "C-7890" in 
Step SP11, and as a result of the searching processing of Steps 
SP12 and SP13, obtained "B-5678" as the ID number. 

In this case, CPU 41 rewrites the ID number "B-5678" 
previously written in database 44 to ID number "C-7890" of culture 
container C that it has just newly received (Step S18) . 

As a result, as shown in Fig. 8B, the ID number of incoming 
transport container A and the ID number of culture container C 
are correlated and stored in database 44. Furthermore, at this 
time, the ID number of culture container B that is no longer the 
most recent container is deleted from database 44. 

Similarly, in the case ID number "C-7890" of culture 
container C and ID number "D-9032" of outgoing transport 
container D are received by CPU 41 of managing server 40 as a 
result of processing carried out in shipping room 52, ID number 
"C-7890" (see Fig. 8C) that was previously written in database 
44 is rewritten to the new ID number "D-9032". 

As a result, as shown in Fig. 8C, the ID number of incoming 
transport container A and the ID number of outgoing transport 
container D are correlated and stored in database 44. 

In this manner, in the case any of the ID numbers received 
in Step SP11 have been previously stored in database 44, as a 
result of the previously written ID number being rewritten to 
the newly received ID number, the ID number of the most recent 
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container and the ID number of the container first brought to 
culturing center 2, which is also the incoming transport 
container that has been correlated with the patient's ID, can 
be managed in correlation. 

As a result, since the amount of data stored in database 44 
can be reduced, together with being able to effectively utilize 
the available memory of database 44 , the searching processing 
in Step SP12 can be carried out efficiently and rapidly. 

In addition, in order to carry out the searching processing 
performed in Step SP12 shown in Figs. 5 and 7 more rapidly, as 
shown in Fig. 9 for example, a search list showing the memory 
address where the ID number of the most recent container is stored 
(or in other words, the ID number of the container in which the 
cultured cells are currently contained) is generated, and 
searching processing may be carried out rapidly by referring to 
this search list during searching. Furthermore, Fig. 9 shows 
examples of search lists in the case of data being written in 
database 44 based on the flow chart shown in Fig. 5. 

Furthermore, the aforementioned search list can be generated 
in the manner described below. 

For example, when a new ID number is written to a predetermined 
memory address of database 44 in Step SP14 shown in Fig. 5 or 
7, a search list is generated that correlates that memory address 
with the ID number of the most recent container that has been 
written. 
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In addition, in the case an ID number is written or an ID 
number is rewritten while additionally correlating with 
information previously written in database 44 in Steps S16 and 
S18, together with writing this data, the data of the previously 
generated search list is updated. 

In addition, in cases in which bone marrow is brought in from 
a plurality of hospitals, hospital ID numbers may be managed 
together with the ID numbers of the incoming transport containers 
so that the aforementioned ID numbers are managed for each 
hospital. As a result, together with simplifying memory 
management, searching processing can be accelerated. 

As has been described above, as a result of managing data 
for each hospital or generating a search list and so forth, even 
in the case an extremely large amount of data is stored in database 
44, a single ID number can be searched for among that large amount 
of data extremely efficiently and in a short period of time. In 
addition, as a result of managing data in this manner, the 
collating processing to be described later can be carried out 
rapidly. 

Furthermore, a constitution may be employed in which the 
aforementioned terminal device 30 may be a portable terminal 
device, and the portable terminal device is connected to LAN 32 
via a wireless access point. More specifically, wireless access 
points and so forth are provided at various locations in culturing 
center 2 as necessary, and terminal device 30 transfers 
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information to a wireless access point by infrared rays or radio 
waves and so forth belonging to the UHF to SHF bands . The wireless 
access points are relay points for information on a wireless LAN, 
and information transmitted in wireless form by these wireless 
access points is transferred to managing server 40 by way of wired 
LAN 32 . In this manner, information is sent and received between 
portable terminal device 30 and order receiving server 40. 
Furthermore, an example of this type of portable terminal device 
is a handy terminal with barcode reader frequently used in 
distribution systems . 

In addition, in the aforementioned explanation, although 
managing server 40 is provided in culturing center 2 and is 
connected to each terminal device 30 via LAN 32, it is not limited 
to this, but rather there are no particular restrictions on its 
installation site provide it can send and receive data with each 
terminal device 30 and carry out the processing like that 
described above. 

Next, an explanation is provided of a cultured cell collating 
device according to an embodiment of the present invention with 
reference to Fig. 10. 

Cultured bone that has been formed as a result of going through 
a culturing process as described above is contained in an outgoing 
transport container D to which is attached the ID number "D-9032" 
in shipping room 52, and then shipped from culturing center 2 
to hospital Y. 
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At hospital Y that has received the cultured bone contained 
in said outgoing transport container D, the cultured bone that 
has been received (and more precisely, incoming transport 
container D in which the culture bone is contained) is collated 
to accurately determine whether or not it has been cultured from 
bone marrow collected from patient a. 

The following provides an explanation of this collation 
procedure . 

Fig. 10 is a drawing showing the overall network composition 
of a cultured cell collating device as claimed in an embodiment 
of the present invention. 

In this drawing, managing server 40 provided in cell 
culturing system 20 is connected to a network 70 via the second 
communication section 46 shown in Fig. 4. In addition, reference 
symbols 61 and 62 indicate terminal devices installed in hospital 
X and hospital Y, respectively, and are connected to network 70 
via a public line. 

Here, terminal device 30 has a CPU that controls each section 
within the terminal device, ROM in which various programs are 
stored that are run by the CPU, RAM for temporarily storing data 
generated during the course of processing by the CPU, a 
communication section for exchanging information with managing 
server 40 via a network 20, a display section that displays various 
messages and menus, and an input section such as a keyboard or 
mouse that inputs information, and in the case network 70 is in 
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the form of the Internet, application software of a WWW browser 
is installed that enables receiving of Internet service. 

In the aforementioned composition, at hospital Y that has 
received cultured bone contained in an outgoing transport 
container D having the ID number "D-9032" in the form of cultured 
bone cultured from bone marrow collected from patient a, the 
following collation procedure is carried out in order to confirm 
whether or not the acquired cultured bone matches patient a. 

First, ID number "D-9032" attached to outgoing transport 
container D in which the cultured bone is contained, and ID number 
"A-1234" of incoming transport container A in which bone marrow 
of the corresponding patient a is contained, are input by 
operating the input section of a terminal device 61 at hospital 
Y followed by carrying out a transmission procedure . As a result, 
ID number "D-9032" and ID number "A-1234" are transmitted to 
managing server 40 of culturing center 2 via network 70 as ID 
numbers for collation. 

Furthermore, correlation between the aforementioned 
incoming transport container A and patient a can be obtained 
easily by, for example, recording the ID number of incoming 
transport container A in the medical record of patient a when 
bone marrow is collected. 

CPU 41 of the managing server that has received the ID numbers 
for collation composed of the aforementioned ID numbers first 
reads from database 44 all of those ID numbers and ID numbers 
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correlated with those ID numbers by using the ID number of outgoing 
transport container D as the keyword (Step SP21) . 

As a result, the data shown in Fig. 6C is read from database 
44 in the case of having been stored in database 44 in a data 
format like that shown in Figs. 6A to 6C, while the data shown 
in Fig. 8C is read from database 44 in the case of having been 
stored in database 44 in a data format like that shown in Figs. 
8A to 8C. 

Continuing, CPU 41 then judges whether or not the other ID 
number received as an ID number for collation, namely ID number 
"A-1234" of incoming transport container A, is present in the 
data that has been read (Step SP22) . 

In the case ID number "A-1234" of incoming transport 
container A is present in the data that has been read, namely 
in the case the two ID numbers received as ID numbers for collation 
are stored in database 44 in mutual correlation, the first pair 
of ID numbers received for collation is judged to be a proper 
combination, and results indicating such are transmitted to 
terminal device 31 of hospital Y via network 70 in the form of 
collation results (Step SP23) . As a result, a message indicating 
a proper combination is displayed on terminal device 30 of 
hospital Y. 

On the other hand, in the case the two ID numbers received 
as ID numbers for collation in Step SP22 are not stored in database 
44 in mutual correlation, they are judged to be an improper 
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combination, and results indicating such are transmitted to 
terminal device 61 in the form of collation results. 

As a result, a message indicating that the combination of 
two ID numbers input as ID numbers for collation is an improper 
combination is displayed on the display section of terminal 
device 61. 

As has been described above, since collation of a patient 
and cultured bone can be carried out easily simply by inputting 
an ID number attached to an incoming transport container 
containing a patient's bone marrow and an ID number attached to 
an outgoing transport container in which cultured bone has been 
contained, and transmitting those ID numbers from a hospital to 
a managing server, together with significantly reducing the time 
and bother associated with collation, extremely reliable 
collation results can be obtained. As a result, patients can 
be prevented from being mixed up. 

Furthermore, the aforementioned collation processing may be 
carried out by terminal device 61 instead of managing server 40. 

Namely, the aforementioned processing can be realized by 
enabling access to database 44 of managing server 40 from terminal 
device 61, storing a program for realizing the processing of Steps 
SP21 through SP23 of Fig. 11 in the ROM equipped in terminal device 
61, and having the CPU of terminal device 61 load and run the 
program stored in ROM. 

Although the above has provided a detailed description of 
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an embodiment of the present invention with reference to the 
drawings, the specific constitution is not limited to this 
embodiment, but rather designs and so forth are also included 
that are within a scope that does not deviate from the gist of 
the present invention. 

For example, although a cultured bone formation system that 
forms cultured bone was explained as an example of a cell culturing 
system of the present invention in the aforementioned embodiment, 
the present invention is not limited to this, but rather can be 
applied to any cell culturing system provided it is a system that 
cultures cells and the containers used in the step in which cells 
are cultured are changed at least once. 

For example, the present invention can be applied to a system 
in which chondrocytes are brought in after being collected from 
a patient, cultured, grown and then carried out of the system. 

Next, the following provides an explanation of a cell 
culturing device according to an embodiment of the present 
invention with reference to Fig. 12. 

As shown in Fig. 12, a cell culturing device 100 according 
to the present embodiment is provided with, in a space S sealed 
by a transparent wall material that allows observation from the 
outside, a cell culturing section 103 provided with a plurality 
of culturing chambers 102 capable of individually housing a 
plurality of culture containers 101, a traveling carriage 104 
capable of traveling within the space S, a centrifuge 105 for 
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centrif ugally separating cells within culture containers 101, 
two manipulators (medium replacement units) 106 and 107 that 
replace medium and so forth, and a refrigeration chamber 109 that 
maintains containers 108, which store medium, trypsin and other 
proteases and growth factor, in a low-temperature state of, for 
example, 4°C. 

In the drawing, reference symbol 110 indicates an air 
purification section that sends a clean, downward air flow 
through space S, reference symbol 111 indicates a control device 
having a touch panel type of monitor, reference symbol 112 
indicates pipette holders that house pipettes 113 which are 
removably attached to the ends of manipulators 10 6 and 107 and 
are replaced for each culture container 101, and reference 
symbols 114 and 115 indicate work stages on which culture 
containers 101 are placed during medium replacement. 

Culture container 101 is, for example, a container in the 
shape of a round Petri dish that is open on top so as to be able 
to contain medium and cells inside. Unique identification 
information is imparted to each culture container 101 by means 
of barcodes (not shown) . In addition, various sizes of culture 
containers 101 are made available so that the cells are 
transferred to a culture container having a larger bottom surface 
area as the culturing process proceeds in order to impart to the 
cells the optimum environment corresponding to the particular 
step of the cell culturing process. 
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Each culturing chamber 102 of the aforementioned cell 
culturing section 103 is made to be isolated from other culturing 
chambers 102 and so forth by being sealed by an access opening 
on the side of traveling carriage 104 and dividing walls. In 
addition, predetermined culturing conditions such as temperature 
(e.g., 37±0.5°C), humidity (e.g., 100%) and C0 2 concentration 
(e.g. , 5%) are maintained within each culturing chamber 102 . In 
addition, sensors (not shown) for detecting the actual 
temperature, humidity, C0 2 concentration and other information 
within these culturing chambers 102 are respectively provided 
in these culturing chambers 102. 

Moreover, a barcode (not shown) , in which is recorded unique 
identification information, is attached to each culture 
container 102. 

A platform 116 on which a culture container is placed, an 
elevator mechanism 117 that raises and lowers platform 116, a 
transfer mechanism not shown that is installed on platform 116, 
and a barcode reader (input unit) not shown that is similarly 
installed on platform 116, are provided on the aforementioned 
traveling carriage 104. The transfer mechanism is composed so 
as to insert and remove culture containers 101 to and from 
culturing chambers 102 when platform 116 has been positioned at 
a culturing chamber 102. In addition, the barcode reader is 
composed so as to read barcodes attached to culture containers 
101 and barcodes attached to culturing chambers 102 in which said 
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culture containers 101 are to be housed or have been housed, 
whenever a culture container 101 is inserted into or removed from 
a culturing chamber 102, or at least when a culture container 
101 is inserted into a culturing chamber 102. 

A medium information detection unit (not shown) is provided 
in a container 108 that stores the aforementioned medium which 
detects medium information such as the dissolved oxygen 
concentration or sugar content of the medium. In addition, 
containers 108 that store medium, trypsin, growth factor and so 
forth are connected to manipulator 107, and medium and so forth 
is allowed to be loaded into culture containers 101 in manipulator 
107 by the opening and closing of a valve not shown. 

Together with storing in memory culturing menus for each of 
the cells, the aforementioned control device 111 controls the 
operation of traveling carriage 104, manipulators 106 and 107, 
valves and so forth corresponding to each of the menu parameters. 
In addition, a database (not shown) is provided within control 
device 111, and identification information of culture containers 
101 and culturing chambers 102 input with a barcode reader is 
stored in correlation with each of the cells. In addition, 
control device 111 is also equipped with a calendar function that 
is capable of storing the dates of medium replacement and other 
work performed on the cells according to the menu parameters in 
a database. In addition, medium replacement information 
including the amounts and types of replaced media as well as growth 
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factor, vitamins and so forth supplied is extracted from the menu 
parameters and stored in correlation with the identification 
information of culture containers 101 when the medium is 
replaced. 

In addition, actual culturing chamber information such as 
temperature, humidity and C0 2 concentration within culturing 
chambers 102 that has been detected by the aforementioned sensors 
is also stored in the database in correlation with the 
identification information of culture containers 101. 

The following provides an explanation of the operation of 
cell culturing device 100 as claimed in the present embodiment 
composed in this manner. 

When bone marrow liquid collected from a patient is loaded 
into cell culturing device 100 according to the present 
embodiment, the bone marrow liquid is transported to a centrifuge 
by traveling carriage 104 while contained in a predetermined 
culture container 101 or centrifuge container (not shown) where 
bone marrow cells having a high specific gravity are extracted 
by centrifugation. 

The extracted bone marrow cells are loaded into a suitable 
culture container 101 and mixed a with pre-prepared medium. A 
portion of the medium is removed and sent to infection testing. 
Culture container 101 in which bone marrow cells and medium have 
been loaded is placed on platform 116 of traveling carriage 104 
and then transported to an empty culturing chamber 102. When 
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culture container 101 is loaded into culturing chamber 102, 
identification information is read from the barcodes attached 
to culture container 101 and culturing chamber 102 by a barcode 
reader provided on platform 116, and this identification 
information is then stored in the database of control device 111 
in correlation. Furthermore, the results of infection testing 
are suitably stored in the database in correlation with the 
aforementioned identification information. 

While in this state, the bone marrow liquid and medium are 
maintained at predetermined temperature, humidity, C0 2 
concentration and other culturing conditions inside culturing 
chamber 102. Temperature and other culturing chamber 
information within culturing chamber 102 at this time are 
detected by sensors either continuously or at predetermined times, 
and then stored in the database in correlation with the 
identification information of culturing chamber 102. 

As a result, the cells are primarily cultured under fixed 
culturing conditions over a predetermined period of time. 
Culture container 101 is removed from culturing chamber 102 by 
the operation of the transfer mechanism at predetermined 
replacement times during the course of cell culturing. At this 
time, the identification information of culture container 101 
and culturing chamber 102 is read. In the case the read 
identification information of either culture container 101 or 
culturing chamber 102 matches identification information 
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previously stored in memory, that identification information is 
not newly written into the database, while in the case 
identification information that does not match is present, that 
identification information is additionally stored in the 
database in correlation with other identification information. 

The culture container 101 that has been removed from 
culturing chamber 102 is transported by traveling carriage 104 
and then placed on a first work stage 114. There, manipulator 
106, which has been installed with a new pipette 113 from pipette 
holder 112, transports said pipette 113 to culture container 101, 
and the end of pipette 113 contacts and aspirates the medium within 
culture container 101 . By making pipette 113 to have a sufficient 
internal volume, the aspirated medium can be contained in pipette 
113 only and can be discarded along with pipette 113 . As a result, 
adherence of medium to manipulator 106 can be prevented. 

Furthermore, the aspirated waste medium may also be sent to 
infection testing without discarding. At this time, together 
with also imparting identification information to pipette 113 
with a barcode, identification information read by a barcode 
reader not shown may be stored in the database in correlation 
with identification information of culture container 101. 

While in this state, in the case of requiring further 
culturing within the same culture container 101, said culture 
container 101 is transported on a second work stage 115 by 
traveling carriage 104, and fresh medium and so forth is supplied 
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to culture container 101 by the operation of manipulator 107 and 
a valve. When medium and so forth has been supplied, the amount 
and type of medium along with dissolved oxygen concentration, 
sugar content and other medium information relating to the 
contents of the medium that has been detected by the medium 
information detection unit are stored in the database in 
correlation with the identification information of culture 
container 101. Culture container 101 to which fresh medium has 
been supplied is then again transported to an empty culturing 
chamber 102 by traveling carriage 104, and identification 
information is input when it is inserted into that culturing 
chamber 102. 

In the case it is necessary to change culture container 101 
while in the aforementioned state, culture container 101 is 
transported to second work stage 115 by traveling carriage 104 
where trypsin is supplied from trypsin container 108 by the 
operation of manipulator 107 and a valve. As a result, cells 
adhered to the bottom of culture container 101 are separated from 
the container. While in this state, culture container 101 is 
again transferred to centrifuge 105 by the operation of traveling 
carriage 104 where the cells are separated from the medium 
containing trypsin. The separated medium is discarded by being 
aspirated by the operation of manipulator 106 after culture 
container 101 has been transferred to work stage 114. The 
separated cells are aspirated into pipette 113 by the operation 
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of manipulator 106 on which pipette 113 has been replaced, and 
then loaded into a new culture container 101 prepared on the other 
work stage 115 by the operation of traveling carriage 104. In 
addition, fresh medium is supplied to this culture container 101 
by the operation of manipulator 107 and a valve. The types, 
amounts and medium information of the trypsin, medium and so forth 
that have been added are stored in the database. 

The new culture container 101 containing cells is transported 
to an empty culturing chamber 102 by the operation of traveling 
carriage 104 where it is housed in culturing chamber 102 after 
its identification information has been read by the operation 
of the barcode reader. The identification information that has 
been read is then added to the database. 

When a predetermined culturing period has been completed, 
trypsin is added to and mixed in culture container 101 after medium 
has been discarded from culture container 101 in the same manner 
as previously described. As a result, mesenchymal stem cells 
that have been grown and become adhered to the bottom of culture 
container 101 are separated from the bottom of culture container 
101. The mesenchymal stem cells that have been separated from 
culture container 101 in this manner are then extracted as a result 
of being applied to centrifuge 105. 

After being adjusted to the desired number of cells, the 
extracted mesenchymal stem cells are mixed in culture container 
101 into which bone filler and a suitable medium have been loaded. 
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The bone filler may be contained in advance in culture container 
101, or it may be loaded into culture container 101 by manipulator 
106 or 107 . The type and amount of bone filler loaded into culture 
container 101 are stored in memory in correlation with 
identification information of culture container 101. 

In actuality, mesenchymal stem cells are adhered to the bone 
filler and then loaded into the medium. By maintaining the mixed 
mesenchymal stem cells and medium at a predetermined temperature, 
humidity, C0 2 concentration and other culturing conditions in 
the same manner as previously described, the cells are 
secondarily cultured under fixed culturing conditions over a 
predetermined period of time. 

In this secondary culturing step as well, the medium is 
replaced periodically and a portion of the loaded medium along 
with a portion of the medium to be discarded are respectively 
sent to infection testing in the same manner as the primary 
culturing step. After a predetermined culturing period has 
elapsed, specimens are extracted for quality testing and 
infection testing in preparation for shipment, and the cultured 
bone that has been produced is sealed in a predetermined sealed 
container (not shown) and supplied as the finished product. 
Identification information is also attached to the sealed 
container in the form of a barcode, and when the container is 
sealed, that identification information is read by a barcode 
reader not shown. Medium replacement information, medium 
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information, culturing chamber information, infection testing 
results, identification information of the sealed container and 
so forth are stored in the database as the occasion demands in 
correlation with the identification information of culture 
container 101. 

In this manner, according to cell culturing device 100 as 
claimed in the present embodiment, a large number of specimens 
in the form of cells are cultured simultaneously, and cultured 
bone as the finished product from each of the cells is produced 
automatically. At this time, although the cultured bone that 
is produced is output by sealing in a predetermined sealed 
container, by reading the barcode attached to said sealed 
container with a predetermined barcode reader, all 
identification information of culture containers 101 and 
culturing chambers 102, medium replacement information, medium 
information, infection testing results and so forth used in the 
culturing process can be extracted from the database in the form 
of information correlated with the identification information 
of that sealed container. 

As a result, since the patient from whom the cells were 
extracted can be easily collated with the culture bone that has 
been produced from those cells, together with being able to 
prevent mix-ups between patients and cells, there is also the 
advantage of being able to leave a log of all work performed on 
the cells throughout the culturing process. Thus, in the case 
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there is found to be a problem with infection later on, in addition 
to being able to trace the cause of that problem, the cause can 
be removed to ensure the viability of subsequent cultured bone. 

Furthermore, cell count detection units that detect the 
number of cells within a culture container 101 when said culture 
container 101 is placed on work stage 114 or 115, for example, 
may be provided on work stages 114 and 115, and the number of 
cells may be detected whenever the medium is replaced while also 
storing the detected cell count in memory in correlation with 
identification information of culture container 101. By doing 
this, a log can be left of the degree of cell growth during the 
culturing process, and this can be used as an indicator for 
determining the degree of cell activity. 

In addition, an infection testing unit (not shown) that 
performs infection testing on cells within culture container 101 
may be provided, and those test results may be stored in memory 
in correlation with identification information of culture 
container 101. By doing this, a log can be left of the time when 
an infection occurred during the culturing process. 

In addition, the identification information of a culture 
container containing a specimen that was cultured at the same 
time as another specimen may be stored in memory in correlation 
with the identification information of that other specimen in 
cell culturing section 103 of cell culturing device 100 . By doing 
this, in the case an infection has occurred in one specimen, the 
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effects on other specimens or the possibility of being infected 
by other specimens can be identified later. 

Moreover, although identification information is presented 
in the form of a barcode in the aforementioned embodiment , a radio 
wave signal transmission unit capable of emitting identification 
information in the form of specific radio wave signals, an optical 
signal generation unit capable of emitting identification 
information in the form of optical signals, an acoustic signal 
generation unit capable of emitting identification information 
in the form of acoustic signals, or an electromagnetic wave signal 
generation unit capable of emitting identification information 
in the form of electromagnetic wave signals may also be employed 
instead of the aforementioned barcode. 

INDUSTRIAL APPLICABILITY 

As has been explained above, according to the cell culturing 
system of the present invention, the identification information 
of all containers used in a series of culturing steps from the 
receiving of cells containing stem cells collected from patients 
to the carrying out of cells cultured from those cells can be 
stored in memory in mutual correlation. 

As a result, by following a correlation based on the 
identification information of an outgoing transport container 
in which the finished product in the form of the cultured cells 
are contained, it can be determined as to from which cells 
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contained in which container the cultured cells were cultured. 

As a result, since cultured cells can be managed for each 
patient, mix-ups between patients, such as the cultured cells 
collected from one patient being transplanted to another patient, 
can be easily eliminated. 

In addition, according to the cultured cell collating device 
of the present invention, since collation of a patient and 
cultured bone can be carried out easily simply by inputting two 
ID numbers consisting of an ID number attached to an incoming 
transport container containing a patient's bone marrow and an 
ID number attached to an outgoing transport container in which 
cultured bone has been contained, together with significantly 
reducing the time and bother associated with collation, extremely 
reliable collation results can be obtained. As a result, 
patients can be prevented from being mixed up. 

Moreover, according to the cell culturing device of the 
present invention, together with being able to automatically 
produce cultured bone simultaneously from a large number of 
specimens in the form of cells, since identification information 
attached to culture containers and so forth that are interchanged 
during the culturing process is stored in memory in mutual 
correlation, patients and cultured bone can be collated easily 
thereby preventing mix-ups between patients. In addition, since 
information on procedures performed on the cells during the 
culturing process is stored in memory in correlation with the 



50 

identification information of the culture containers, a log can 
be kept in the culturing process thereby making it possible easily 
trace and investigate any problems that occur later on. 



